Active nanocomposite films based on poly(lactic acid) (PLA), thymol and silver 20 nanoparticles (Ag-NPs) were prepared and characterised. PLA films containing 6 and 8 21 wt% thymol and 1 wt% Ag-NPs were processed by extrusion to obtain binary and 
. It is used in active packaging by its high diffusion rate into most 94 of the polymer matrices and its ability to be released, minimizing the bacterial growth 95 and delaying the oxidation processes in food [21] .
96
In a previous study, the influence of thymol and Ag-NPs on the degradation of PLA- where A is the film area exposed (0.005 m 2 ) and G/t is the slope obtained from plotting 200 the weight gained in the permeation cell (G, grams) versus time (t, hours).
201
The water vapour permeability (WVP) of films was determined, in triplicate, by using 
227
Differences between means were assessed on the basis of confidence intervals using the
228
Tukey test at a p < 0.05 significance level. 
The effect of the addition of thymol and Ag-NPs on the thermal properties of PLA-233 based films was investigated by DSC and the main results are summarized in Table 2 , or melting phenomena were detected (Fig. 1a) .
238
The addition of Ag-NPs to PLA (PLA/Ag) did not reveal significant differences with cases, an effective plasticizing effect was observed and it was related to the addition of 254 these compounds, with the consequent decrease in T g .
255
The thermal stability of neat PLA and PLA active nanocomposite films was studied All PLA-based films were visually homogeneous and transparent regardless of their 298 composition (Fig. 3) . The colour distribution observed in all films suggests that 299 additives were uniformly distributed through the polymer matrix during processing. Results obtained for colour and transmittance at 500 nm of all films are shown in Table   311 3. The modifications in surface colour in the PLA binary and ternary films was formulations did not affect dramatically the colour and transparency of PLA films.
336
Therefore, their incorporation into the PLA matrix could be suitable for food packaging 337 applications without compromising, to an unacceptable degree, its optical properties.
338 Table 3 339 340
Barrier properties

341
The effect of the addition of thymol and Ag-NPs on the barrier properties (OTR and 342 WVP) of PLA-based films was studied and the main results are shown in The WVP of the neat PLA film (Table 2) showed considerable changes, with a clear whitening, loss of transparency and evident 383 deformation and size reduction after 2 days (Fig. 4) . These results were indicative of the 384 beginning of the hydrolytic degradation as it was reported in a previous study [23] . The 385 hydrolytic degradation process in PLA nanocomposites and the increase in their opacity
386
can be attributed to various simultaneous phenomena, such as the formation of low 387 molar-mass degradation by-products during hydrolysis due to the water absorption and 388 the increase in PLA crystallinity [48] . After 4 days, neat PLA and binary and ternary 
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